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Abstract:  
The objective of this study was to reduce obesity in rats fed a high-fat diet using citron 
melon plant parts. Fifty (50) male albino rats (Sprague- Dawley strain) (140±10g each) 
were used and divided into two main groups. The first main group (5 rats): negative 
control fed on a standard diet along with the experiment and the second main group (45 
rats) (225 ± 20g), fed on a high-fat diet (10% cheap fat for 21 days to induce obesity) then 
were divided randomly into nine subgroups (5 rats each). Subgroup 1:positive control fed 
on a standard diet, subgroups 2,3, 4, 5, 6, 7, 8 & 9 were fed on a standard diet containing 
2.5, 5% citron melon pulp (juice), 2.5, 5% citron melon seeds powder, 2.5, 5% citron 
melon peels powder, 2.5 and 5% mix of all parts (juice + powder), respectively. At the 
end of the experiment 28 days, the rats were sacrificed and blood samples were collected 
for analysis. In comparison with other experimental groups, the results indicated that diet 
5% citron melon peels significantly decreased bodyweight, T.C, T.G, LDL, VLDL, AI, 
and blood glucose (P ≤ 0.05), while diet 5% citron melon pulp revealed the highest 
increase in serum HDL level (P ≤ 0.05) compared with control positive group. In 
conclusion, citron melon peels were effective in reducing body weight among obese rats, 
and they may be a promising supplement for bodyweight reduction. 
Key words: Watermelon, Cholesterol, Triglycerides, high-fat diet, body weight, lipid 
profile, glucose 
Introduction:  
Obesity is defined as abnormal or excessive fat accumulation that presents a risk to health 
(WHO, 2016). The global sharp rise in the prevalence of obesity has made it a critical 



El- Sayed et al., 2021 

JHE, 2021, 31(4): pp 14-24 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-15- 

public health issue in the last few decades. The obesity epidemic is the outcome of a 
multifaceted intricate interaction between environmental factors, genetic susceptibility 
and human behavior. It is certain that obesity is due to imbalance between energy intake 
and energy expenditure (Omer, 2020). Some drugs can result in rapid weight gain 
including antipsychotics, antidepressants, antihyperglycemics, antihypertensives and 
corticosteroids (Wharton et al., 2018). Diseases such as Cushing's disease and  an 
underactive thyroid gland can lead to obesity. Polycystic ovary syndrome leading to 
insulin resistance may contribute to obesity (Koplemam et al., 2010). Long working hours 
can result in increased BMI due to reduced time for exercise and physical activity. It can 
also result in shifting towards ready processed meals and fast food rather than home-made 
meals (Kim et al., 2016). As rates of obesity rise so has interest in its associated 
complications and there is greater understanding of the role it plays in many diseases. 
This has led to fears that obesity-related complications such as diabetes, heart disease, 
dementia and cancer threaten to slow or even reverse the improvements in life expectancy 
seen over the past several decades (Wilding, 2012). Research on natural products and 
their anti-obesity activities has become a major topic of interest in the recent years 
(Schinzari et al., 2017). 
The citron melon (Citrullus caffer) is a relative of the watermelon, also called Citrullus 
lanatus var. citroides (Nesom, 2011). It is in the family Cucurbitaceae which consists of 
various squashes, melons and gourds. The actual fruit of this plant resembles the more 
modern domesticated watermelons except that it is smaller and more spheroid. The meat 
of the melon is more whitish and dense much stronger in flavor (Laghetti and Hammer, 
2007). Watermelon offers calories (6.4 g/100 g carbohydrates), water (93%), protein 
(high in seeds), fat (high in seeds), minerals (mainly phosphorus, iron, calcium and 
magnesium), vitamins (A, B, C and E) in good amounts (Maoto et al., 2019), soluble and 
insoluble fiber, fatty acids and amino acids. The chemical components of watermelon 
enhance its capacity to scavenge (LDL) and (HDL) in a cell membrane. A plethora of 
evidence shows that it can be effective for weight loss. (Aderiye et al., 2020). Watermelon 
(Citrulus lantus) has been used to treat various ailments such as cardio-vascular diseases, 
aging related ailments, obesity, diabetes, ulcers, and various types of cancers. The dietary 
intake of watermelon has proven benefits as functional food in humans for weight 
management Manivannan et al., (2020). Rind of watermelon not only contains plenty of 
health-promoting and blood-building chlorophyll, but actually contains important amino 
acid citrulline than the flesh. Citrulline is a non-protein amino acid and was first identified 
from watermelon. Citrulline is used in the nitric oxide system in humans and has 
antioxidant and vasodilatation roles (Rimando et al., 2005). Figueroa et al., (2011) 
revealed that the watermelon intake improved the arterial function and reduced the ankle 
blood pressure, brachial blood pressure and carotid wave reflection in obese middle-aged 
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adults with pre-hypertension. Similarly, consumption of watermelon elicited the satiety 
response and reduced the body weight, body mass index (BMI) and waist to hip ratio in 
obese adults. Lum et al., (2019) suggested that watermelon can effectively reduce the 
appetite and aid in the weight management on comparison to the conventional refined 
carbohydrate snacks. Hong et al., (2018) decided that watermelon consumption has been 
linked to improve blood lipid profile in animals and humans.  
The aim of this study is to investigate the efficiency of plant parts for decreasing weight 
loss, effect of plant parts on improving the lipid profile levels and clarify the effect of 
plant parts on serum blood glucose. 
Materials and Methods: 
Materials: 
The plant: Citron melon (Citrullus Sp.) was collected from local region during August 
2020.  
The animals: Fifty (50) male albino rats (Spargue -Dawley strain) weighing (140 ± 10g) 
were obtained from Medical Insects Research Institute, Dokki, Giza, Egypt. 
The standard diet: It was prepared from fine ingredients according to (Macia, 2006) and 
it was formulated to fulfill the dietary requirements given by (AIN, 1993).  
The high fat diet (HFD): It was prepared from fine ingredients per 100g according to the 
following composition: fat 30% (tallow 15% + corn oil 15%), casein 12%, salts mixture  
4%, vitamins mixture 1%, fiber 5%, methionine 0.3, choline chloride 0.2%, bile acid  0.2  
and corn starch up to 100g according to (Moss, 1982). 
Methods: 
Preparation of pulp, seeds and peels of citron melon: Fresh fully-grown citron melon was 
washed with tap water and the outer skin (peel) removed (the thin green outer membrane 
of the plant) with a clean and sharp knife. The seeds were separated manually from the 
pulp. The pulp (the juicy part of the citron melon mostly white) was carefully squeeze in 
the electric mixer then kept in the freezer. The seeds were sieved to remove the bad and 
immature seeds and then separated from its coat. The seeds and the peels were sun-dried 
after which each was ground with a warring blender to fine powder and preserved in a 
dry clean container for preparing the experimental diet. 
Rats: Rats were housed in individual wire cages in the animal house of Home Economics, 
Menoufia University under the normal laboratory condition and fed on basal diet for 4 
consecutive days as adaptation period. Diets were introduced to rats in a special non-
scattering feeding cup to avoid loss of food and contamination. Tap water was provided 
to rats by means of glass tubes projecting through wire cages from inverted bottles 
supported to one side of the cage. Feed and water checked daily. 
Induction of obesity in rats: Forty-five rats were fed on HFD for 21 days to achieve 
obesity. Experimental design: Fifty male albino rats were divided into the following 
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groups: The first main group (n=5): Negative (-ve) control group, kept on a standard diet 
along the experiment and weighing (140 ± 10g). The second main group (n=45): Obesity 
induced group, rats were fed on (HFD) for 21 days to induce obesity and weighing (225 
± 20g). This main group was divided randomly into nine (9) subgroups (5 rats each) to 
fed on the experimental diets for (4) weeks according to the following: Subgroup 1: 
Positive (+ ve) control group (un treated group), subgroup (2): Obese rats, fed on a 
standard diet plus 2.5% Citron melon pulp (CMP) (juice), subgroup (3): Obese rats, fed 
on a standard diet plus 5% Citron melon pulp (CMP) (juice), subgroup (4): Obese rats, 
fed on a standard diet plus 2.5% Citron melon seeds (CMS) (powder), subgroup (5): 
Obese rats, fed on a standard diet plus 5% Citron melon seeds (CMS) (powder), subgroup 
(6): Obese rats, fed on a standard diet plus 2.5% Citron melon peels (CMPe) (powder), 
subgroup (7): Obese rats, fed on a standard diet plus 5% Citron melon peels (CMPe) 
(powder), subgroup (8): Obese rats, fed on a standard diet plus 2.5% mix of all parts and 
subgroup (9): Obese rats, fed on a standard diet plus 5% mix of all parts (juice + powder). 
Each of the above groups was kept in a single cage. 
Blood samples: At the end of the experiment, blood samples were collected from the 
animals after fasted overnight at the end of the experiment using the abdominal aorta in 
which the rats were scarified under ether anesthetized. Blood samples were received into 
dry clean centrifuge tubes and left to clot at room temperature for half an hours then 
centrifuged for 10 minutes at 3000 r.p.m to separate the serum. Serum was carefully 
aspirated and transferred into clean quit fit plastic tubes and kept frozen at (-20) until the 
time of analysis and evaluation of some biochemical parameters (Malhotra, 2003).  
Biological indices calculation: During the experimental period, the diet consumed was 
recorded every day and body weight recorded every week. The body weight gain (BWG 
%) and feed efficiency ratio (FER) were calculated according to Chapman et al., (1959) 
using the following equations:  
Body Weight Gain (BWG) = Final weight (g) – Initial weight (g)×100/Initial weight (g). 
Feed Efficiency Ratio (FER) = gain in body weight (g)/Feed intake (g). 
Biochemical analysis of serum: Total cholesterol (T.C), triglycrides (T.G) and high 
density lipoprotein (HDL) were determined according to (Allain, 1974), Lopez (1977) 
and Fossati and Prencipe (1982) respectively. Determination of low density lipoprotein 
(LDL) and very low density lipoprotein (VLDL) were carried out according to the method 
of Lee and Nieman (1996) as follow:  
LDL = Total Cholesterol – [(VLDL- C) + (HDL- C)].  
VLDL = Triglycrides /5.  
Atherogenic Index (AI) was calculated according to Nakabayashi et al., (1995) as follow:  
Atherogenic Index (AI) = LDL+ VLDL / HDL.  
Serum blood glucose was determined according to Young (2001). 
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Statically analysis: The data were statically using a computerized COSTAT program by 
one way ANOVA. The results are presented as mean ± SD. Difference between 
treatments at (P ≤ 0.05) were considered significant (SAS, 1985). 
Results and Discussion: 
Data presented in table (1) show the total phenols in tested plant parts. It is evident that 
the highest total phenols content was in direct relation with citron melon peels followed 
by the seeds. It may be noticed that total phenols was widely variable among the used 
plant parts, the level in peels was 7 times more than that in pulp. This result seemed to be 
agree with Neglo et al., (2021) who reported that the peels contain the highest content of 
total phenolics followed by the seeds and the pulp has the lowest phenolic content so, the 
peels were found to possess the highest antioxidant activity whereas the pulp 
demonstrated the lowest. 

Table (1): Total phenols of pulp, seeds and peels of citron melon 
Sample name Total phenols (mg/ml) 

Citron melon pulp 59.84 
Citron melon seeds 263 
Citron melon peels 431.48 

(FTRI, 2019). 
Table (2) show the mean value of body weight gain (BWG), feed intake (FI) and feed 
efficiency ratio (FER) of obese rats fed on various diets. The results indicated that positive 
control group had higher BWG and FER (P ≤ 0.05) than negative control and obese 
groups treated with different parts of citron melon. These results agreed with the results 
obtained by Mohammed, (2016) and Hosny, (2017) who found that BWG and FER of 
rats feeding on diet contained high fat were increased when compared to control (-) group. 
Feeding obese rats on different parts of citron melon led to decrease BWG and FER 
compared with positive control. Also, obese rats fed on 2.5% citron melon pulp and 5% 
citron melon peels had the same effect on FI. These results had the same trend with Ware 
et al., (2015) who indicated that eating watermelon can decrease the risk of obesity and 
lower weight. Also, Aderiye et al., (2020) showed that watermelon can be effective for 
weight loss. Moreover, Manivannan et al., (2020) reported that the dietary intake of 
watermelon has been used to treat obesity and weight management. In the same table, the 
highest FI was observed in obese rats treated with 5% citron melon pulp. 
Table (3) show the effect of citron melon parts on lipids profile of obese rats fed on 
various diets. The results indicated that obesity due to HFD caused increase T.C, T.G, 
LDL, VLDL, and AI but decreased the serum HDL. Rats fed on (CMPe) as 5% showed 
the best treatment for lowering T.C, T.G, LDL, VLDL and AI. The highest increase in 
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serum HDL level was revealed for obese rats fed on 5% (CMP) and recorded the best 
treatments. 
Table (2): Effect of Citron melon parts on BWG, FI and FER of obese rats 
Varia
ble 

Control 
– ve 

Obese groups LSD 
P ≤ 
0.05 

Control 
+ ve 

CMP 
(2.5%) 

CMP 
(5%) 

CMS 
(2.5%) 

CMS 
(5%) 

CMPe 
(2.5%) 

CMPe 
(5%) 

Mix 
(2.5%) 

Mix 
(5%) 

BWG 
(g/da) 

1.14b 
± 0.003 

1.68a 
± 0.020 

-0.72g 
± 0.010 

-1.04h 
±0.005 

0.54d 
± 0.020 

0.89c 
± 0.010 

-1.30i 
± 0.040 

-1.54j 
±0.003 

-0.213e 
± 0.001 

-0.563f 
± 0.002 0.028 

FI 
(g/da) 

17.00g 
± 0.200 

18.48c 
± 0.003 

17.92d 
± 0.10 

19.90a 
± 0.040 

16.39i 
± 0.020 

17.49e 
±0.005 

17.25f 
±0.006 

17.96d 
± 0.002 

17.69h 
± 0.010 

19.02b 
± 0.020 0.111 

FER 
(g/da) 

0.067b  
± 0.011 

0.091a  
± 0.008 

-0.040f 

± 0.003 
-0.052g  
±0.002 

0.033d 
±0.012 

0.051c  
± 0.007 

-0.075h  
± 0.001 

- 0.086i  

± 0.002 
- 0.012e  
± 0.001 

-0.030f  
± 0.004 0.011 

Means in the same row with different letters are significantly different and vice versa at (p≤0.05).  
The data of table (3) are in the same line with obtained by Massa et al., (2016) reported 
that daily supplementation of watermelon extract for 42 days reduced plasma T.C and 
LDL. Zafar et al., (2016) decided that watermelon Citrullus lanata has anti-
hyperlipidemics activity. Biswas et al., (2017) stated that watermelon seeds decreased 
serum T.G, T.C, VLDL, LDL and AI and increased HDL in hyperglycemic and 
hyperlipidemic rats. Abu-Hiamed (2018) reported that feeding hypercholesterolemic rats 
with 10% watermelon rind led to significant reduction in serum levels of T.C and LDL. 
Aminu et al., (2018) found that daily intake of extract from a blend of seed and pulp of 
Citrullus lanatus fruits for 14 days can reduce T.G and LDL levels in normal albino rats. 
Hong et al., (2018) showed that watermelon and l-arginine supplementation improved 
lipid profiles in rats fed an atherogenic diet by lowering serum concentrations of T.G, T.C 
and LDL. 
Table (3): Effect of Citron melon parts on serum T.C, T.G, HDL, LDL, VLDL and 
AI in obese  rats 

Variable 
Contro
l – ve 

Obese groups LSD 
P ≤ 
0.05 

Contro
l + ve 

CMP 
(2.5%) 

CMP 
(5%) 

CMS 
(2.5%) 

CMS 
(5%) 

CMPe 
(2.5%) 

CMPe(
5%) 

Mix 
(2.5%) 

Mix 
(5%) 

(T.C) 
(mg/dl) 

102.80i 
± 0.01 

237.80a 
± 0.12 

153.80d 
± 0.03 

131.00g 
± 0.01 

178.30c 
± 0.05 

190.30b 
± 0.11 

103.80h 
± 0.04 

96.30j  
±0.2 

140.80e 
± 0.07 

137.80f 
± 0.03 

0.105 
 

(T.G) 
(mg/dl) 

41.80j  
± 0.011 

148.00a  
± 0.090 

89.80e  
± 0.060 

71.20g  
± 0.070 

110.10c  
± 0.040 

117.50b  
± 0.110 

70.20h  
± 0.030 

56.50i±
0.034 

88.60f  
± 0.020 

91.20d  
± 0.110 0.114 

(HDL-C) 
(mg/dl) 

52.60a 

± 0.045 
37.00i 

± 0.030 
42.40e 

± 0.011 
49.60b 
± 0.091 

38.50h 
± 0.113 

41.50f 
± 0.010 

45.80c 
± 0.121 

42.80d 
±0.009 

40.80g 
± 0.025 

42.50e 
± 0.020 

0.108 
 

(LDL-C) 
(mg/dl) 

41.84j 
± 0.003 

171.20a 
± 0.020 

93.44d 
± 0.003 

67.16g 
± 0.005 

117.78c 
± 0.011 

125.30b 
± 0.090 

43.96h 
± 0.070 

42.20i 
±0.021 

82.23e 
± 0.004 

77.06f 
±0.054 

0.070 
 

(VLDL-C) 
(mg/dl) 

8.36j 
± 0.009 

29.60a 
± 0.110 

17.96e 
± 0.016 

14.24g 

± 0.007 
22.02c 

± 0.019 
23.50b 
± 0.021 

14.04h 
± 0.014 

11.30i 
±0.021 

17.72f 

± 0.013 
18.24d 
±0.018 0.065 

(AI) 
(mg/dl) 

0.95h 
± 0.017 

5.43a 
± 0.093 

2.63c 
± 0.011 

1.64f 
± 0.009 

3.63b 
± 0.012 

3.59b 
± 0.013 

1.04g 
± 0.018 

0.53i 
±0.012 

2.45d 
± 0.018 

2.24e 

±0.011 0.055 

Means in the same row with different letters are significantly different and vice versa at (p≤0.05).  



El- Sayed et al., 2021 

JHE, 2021, 31(4): pp 14-24 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-20- 

Table (4) show the mean value of glucose of obese rats fed on various diets. The mean 
value of control (+) group was higher than control (-) group. The lowest increase in 
glucose level was revealed for obese rats fed on 5% (CMPe) and recorded the best 
treatments.  
The results of table (4) are confirmed by many authors. Alexandra (2018) indicated that 
daily intake of all watermelon products for 10 weeks improved fasting blood glucose and 
circulating serum insulin concentrations for mice fed a high-fat, high-cholesterol and 
high-sucrose diet modeling a western-style diet. Okafor and Elemuo (2018) decided that 
the ethanoic extract of watermelon seed has hypoglycaemic properties in alloxan induced 
diabetic rats and can be employed in the treatment of diabetics. Ahangarpour et al., (2020) 
showed that using of Citrullus colocynthis plant on type II diabetic patients through 
dermal absorption could significantly decrease blood glucose levels, stimulate insulin 
secretion and improve the function of pancreatic beta cells. Ajiboye et al., (2020) reported 
that watermelon (Citrullus lanatus) juice has been shown to possess antidiabetic activities 
as it reduces the fasting blood glucose level, serum lipid profile, glucose-6-phosphatase, 
lipid peroxidation and anti-inflammatory activities in alloxan-induced diabetic rats. 
Becraft et al., (2020) showed that intake of whole watermelon products improved fasting 
blood glucose and circulating serum insulin concentrations in obese male mice whereas 
fiber-rich additives made from watermelon rind and  skin improved glucose metabolism 
and energy efficiency. Manivannan et al., (2020) stated that watermelon (Citrulus lantus) 
has been used to treat diabetes. 
Table (4): Effect of Citron melon parts on serum blood glucose (mg/dl) in obese rats                     

Variable 
Contro
l – ve 

Obese groups LSD 
P ≤ 
0.05 

Contro
l + ve 

CMS 
(2.5%) 

CMS 
(5%) 

CMS 
(2.5%) 

CMS 
(5%) 

CMPe 
(2.5%) 

CMPe 
(5%) 

Mix 
(2.5%) 

Mix 
(5%) 

Glucose 
(mg/dL) 

47.80j 
± 0.020 

92.00a 
± 0.060 

62.00f 
±0.040 

60.20g 
±0.030 

70.50b 
±0.010 

68.60c 

±0.035 
54.60h 
±0.020 

53.80i 

±0.010 
64.00d 

±0.040 
63.40e 
±0.110 0.080 

Means in the same row with different letters are significantly different and vice versa at (p≤0.05). 
Conclusion 
Watermelons are very good source of important nutritive components for human 
consumption. It also contains different components of medicinal values and it would be 
more effective in healthcare management. For the treatment of obesity and overweight 
and to improve the serum lipids profile and glucose, it is recommended to use the plant 
peels. 
References 
Abu-Hiamed H. Hypocholesterolemic effects of watermelon fruit rind on rats. Nut Fd Sc. 
2018; 48 (5): 836-845.  



El- Sayed et al., 2021 

JHE, 2021, 31(4): pp 14-24 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-21- 

Aderiye BI, David OM, Fagbohun ED, Faleye J, Olajide OM. Immunomodulatory and 
phytomedicinal properties of watermelon juice and pulp (Citrullus lanatus Linn): A 
review. GSC Biol Pharm Sc. 2020; 11 (2):153–165. 
Ahangarpour A,  Belali R,  Bineshfar F,  Shokoh J S, Yazdnpna L. Evaluation of skin 
absorption of the Citrullus colocynthis in treatment of type II diabetic patients. J Diab 
Met Dis. 2020; 19 (1): 305-309. 
AIN. Purified diet for laboratory: Final Report. American Institute Journal of Nutrition. 
1993; 123: 1939-1951. 
Ajiboye BO,  Shonibare MT,  Oyinloye BE. Antidiabetic activity of watermelon 
(Citrullus lanatus) juice in alloxan-induced diabetic rats. J Diab Met Dis. 2020; 19 
(1):343-352.   
Alexandra BR. Metabolic Effects in C57BL/6J Mice Fed a High-Fat Western Diet 
Supplemented with Watermelon Flesh, Rind and Skin and Other Whole Foods. Oregon 
State University, https://ir.library.2018.Oregonstate.edu/ concern/ graduate thesis or 
dissertations/ w66348957. 
Allain CC. Enzymatic determination of total serum cholesterol. Clin. Chem. 1974; 
(20):470. 
Aminu I, Hadiza B, Murtala Y, Kamaluddeen B, Salisu MA, Jamila MA et al. Nigerian 
Citrullus Lanatus fruit and seed juice reduces cardiovascular diseases modifiable risk 
biomarkers in normal experimental rats. J Hypert Manag. 2018; 4 (2). 
Becraft AR,  Sturm ML,  Mendz L,  Park H,  Lee I,  Shay NF et al. Intake of watermelon 
or its byproducts alters glucose metabolism, the microbiome, and hepatic 
proinflammatory metabolites in high-fat-fed male C57BL/6 J mice. J. Nutr. 2020; 150 
(3):434-442.   
Biswas R, Chattopadhyay A, Datta S. Hypoglycemic and hypolipidemic effects of 
watermelon (Citrullus vulgaris) seed kernels on male albino rats. Cur Res Nutr Fd Sc j. 
2017; 5 (3):368-373. 
Chapman DG, Castillo R, Campbell JA. Evaluation of protein in foods: 1. A method for 
the determination of protein efficiency ratio. Canadaian J Biochem Phys. 1959; 
37(5):679-86. 
Figueroa A, Sanchez-Gonzalez MA, Perkins-Veazie PM, Arjmandi BH. Effects of 
watermelon supplementation on aortic blood pressure and wave reflection in individuals 
with prehypertension: A pilot study. Am. J. Hypertens. 2011; 24:40–44. 
Fossati P, Prencipe L. Serum triglycerides determined colorimetrically with an enzyme 
that produces hydrogen peroxide. Clin. Chem. 1982; (28): 2077-2080. 



El- Sayed et al., 2021 

JHE, 2021, 31(4): pp 14-24 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-22- 

FTRI. Food Technology Research Institute. 2019. 
Hong MY,  Beidler J, Hooshmand S, Figueroa A, Kern M. Watermelon and l- arginine 
consumption improve serum lipid profile and reduce inflammation and oxidative stress 
by altering gene expression in rats fed an atherogenic diet. Nutr Res. 2018; 58:46-54. 
Hosny, Omnia. Role of Whey, Soy Protein Concentrates and Skimmed Milk on Obese 
Rats. M. Sc. Thesis,Fac. Home Economics, Menoufia Univ. 2017. 
Kim B, Lee B, Park H. Long working hours and overweight and obesity in working 
adults. Annals of Occupational and Environmental Medicine. 2016; 28(1). 
Kopleman PG, Caterson ID, Dietz WH. Clinical Obesity in Adults and Children, 3rd Ed. 
London, UK: Wiley-Black well. 2010. 
Laghetti G, Hammer K. The Corsican citron melon (Citrullus lanatus (Thunb.) Matsum. 
et Nakai subsp. lanatus var. citroides (Bailey) Mansf. ex Greb.) a traditional and neglected 
crop. Genetic Resources and Crop Evolution. 2007; 54 (4): 913–916. 
Lee R, Nieman D. Nutritional Assessment. 2nd Ed.,Mosby, Missouri USA.1996. 
Lopez MF. HDL- Cholesterol Colorimetric Method. J. Clin. Chem. 1977; 230:282. 
Lum T, Connolly M, Marx A, Beidler J, Hoshmand S, Kern M et al. Effects of fresh 
watermelon consumption on the acute satiety response and cardiometabolic risk factors 
in overweight and obese adults. Nutr. 2019; 11(3):595. 
Macia L, Delacre M, Abboud G, Ouk TS, Delanoye A, Verwaer-de C et al. Impairment 
of dendritic cell functionality and steady-state number in obese mice. J Immunol. 2006; 
177:5997–6006. 
Malhotra VK. Practical Biochemistry for Students, Fourth Edition. Jaypee Brothers Med 
(P) LTD, New Delhi. 2003. 
Manivannan A, Lee E, Han K, Lee H, Kim D. Versatile nutraceutical potentials of 
watermelon-a modest fruit loaded with pharmaceutically valuable phytochemicals. 
Molec. 2020; 25(22):5258. 
Maoto MM, Beswa D, Jideani AI. Watermelon as a potential fruit snack. Int J Food Prop. 
2019; 22(1):355–370. 
Massa NML, Silva AS, Oliveira CC, Costa MC, Persun, DC, Barbosa CVS et al. 
Supplementation with watermelon extract reduces total cholesterol and LDL cholesterol 
in adults with dyslipidemia under the influence of the MTHFR C677T polymorphism. J 
Am Coll Nut. 2016; 35 (6). 
Mohammed, Somaia. Evaluation of Phytogenic Additives on the Slimming Action of 
Orlistat Using Male Albino Rats. M. Sc. Thesis, Fac. Home Economics, Menoufia 
University. 2o16. 



El- Sayed et al., 2021 

JHE, 2021, 31(4): pp 14-24 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-23- 

Moss DW. Alkaline Phosphates isoenzymes. Clin Chem. 1982; 28:2007-2016. 
Nakabayashi A, Kitagwa Y, Suwa Y, Akimto K, Asami S, Shimzu S et al. Tocopherol 
enhances the hypocholesterolemic action of sesamin in rats. Int J Vit Nutr Res. 1995; 
65(3):162-8. 
Neglo D, Tettey CO, Essuman EK, Kortei NK, Boakye AA, Hunkpe G et al.  Comparative 
antioxidant and antimicrobial activities of the peels, rind, pulp and seeds of watermelon 
(Citrullus lanatus) fruit. Scientific African. 2021; 11: (5):582. 
Nesom GL. Toward consistency of taxonomic rank in wild/domesticated Cucurbitaceae 
(PDF). Phyton. 2011; 13: 1-33.  
Okafor IJ, Elemuo CO. Histological evaluation of ethanoic extract of watermelon seed 
on the kidney of alloxan induced diabetic wistar rat. Intrn J Med Sc App Bio sc. 2018; 3 
(1). 
Omer TAM. The causes of obesity: An in-depth review. Adv Obes Weight Manag 
Control. 2020; 10 (4):9.  
Rimando AM, Perkins-Veazie PM. Determination of citrulline in watermelon rind. 
Journal of Chromatography A. 2005; 1078: 196–200.  
SAS. Carry, NC. SAS Institute. 1985. 
Schinzari F, Tesaro M, Cardilo C. Endothelial and perivascular adipose tissue 
abnormalities in obesity-related vascular dysfunction: Novel targets for treatment. J. 
Cardiovasc. Pharmacol. 2017; 69:360–368.   
Ware A, Megan A, Ldn RD. Watermelon: Health Benefits and nutritional Information. 
Med News Tod. Medil exicon Inter. 2015. 
Wharton S, Raiber L, Serodio K, Lee J, Christensn R. Medications that cause weight gain 
and alternatives in canada: A narrative review diabetes, metabolic syndrome and obesity. 
Targets and Therapy. 2018; 11:427–438. 
WHO: World Health Organization. ProMED-mail website. 2016. Available at: 
www.who.int/ mediacentre/factsheets/fs311/en/.   
Wilding JPH. Are the causes of obesity primary environmental? Yes. BMJ. 2012; 
11(34):24-5.   
Young DS. Effect of Disease on Clinical Lab. Testes, 4th Ed. AA CC. Press. 2001. 
Zafar K, Nesar A, Noorul H, Vartika S, Aijaz A, Arti Y et al. Phytopha- rmacological 
study of Citrullus lanata: A review. World J Pharm Res. 2016; 5 (12): 1289-1300.  
 

 



El- Sayed et al., 2021 

JHE, 2021, 31(4): pp 14-24 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-24- 

 ناabفلا مادختساT شZواYلا خيطT روشقو روذT ،بل Pع ةJوذغتو ةJوامGكويب تاسارد
 .ةنيدdلا
 دمحأ دمحأ دGس �dص نام~{و نارهم اJ}كز دمحم ،فwxJلا uvlمأ ءارqزلا ةمطاف ،دGسلا klطصم دمحم
  yم ،موxلا vwmبش ،ةgفونملا ةعماج ،lmmnoملا داصتقالا ةgلf ،ةمعطألا مولعو ةZذغتلا مسق

�رعلا صخلملا�: 
� ةنمسلا لgلقت وه ةساردلا ەذه نم فدهلا m فلاlلا نا���o اذغ ماظن �ع تذغت��

o اعno ءازجأ مادختسا� نوهدلا 
 )Sprague- Dawley ةلالس( ءاضgبلا نا�lفلا روكذ نم )٥۰( vwmسمخ مادختسإ مت .ش�وا�لا خيط� تا�ن
 ة�لاس ةط�اض : )نا�lف ٥( nوألا ةgس®ئرلا ةعومجملا .vwmت¯س®ئر vwmتعومجم nإ مهمgسقت متو )مج ۱٤۰±۱۰(
 �ع تذغت :)مج ۲۰±۲۲٥( )رأف ٤٥( ةgناثلا ةgس®ئرلا ةعومجملاو ة¶µجتلا لاوط ³اgقلا ءاذغلا �ع تذغتو
 تاعومجم n ۹ا اgئاوشع تمسق مث )ةنمسلا ثادحإل موي ۲۱ ةدمل ةgناويح نوهد %۱۰( نوهدلا nاع ءاذغ
 ةZذغت مت .³اgقلا ءاذغلا �ع تذغتو ة�جوم ةط�اض :۱ ةgعرفلا ةعومجملا .)ةعومجملل نا�lف ٥( ةgعرف
 ، )lwصع( خيط�لا بل %٥ ، ۲.٥  �ع ىوتحت ةgساgق ة�جو �ع ۹ و ۸ ،٧ ،٦ ،٥ ،٤ ،۳،۲ ةgعرفلا تاعومجملا

 ءازجألا عيمج نم طgلخ %٥ ، ۲.٥ ، )قوحسم( خيط�لاروشق %٥ ،۲.٥ ، )قوحسم( خيط�لاروذ� %٥ ،٥.۲
� .nاوتلا �ع ، )قوحسم+lwصع(m اهنZجتلا ةµ¶فلا حبذ مت موي 28 ةlلحتلل مدلا تانيع عمجو نا�gتراشأ .ل 
� ىونعم ضافخنا nا ىدأ ش�وا�لا خيط� روشق نم %٥ ة�سÒب معدملا ��اذغلا ماظنلا نأ nإ جئاتنلاm مسجلا نزو 
، T.C T.G , LDL, AI, VLDL,  مدلا زوكولج و )P ≤ 0.05( اذغلا ماظنلا رهظأ امن¯ب��

o ب معدملاÒنم ٪5 ة�س 
� ةداÜز �عأ ش�وا�لا خيط� بل lwصعm

o ىوتسم HDL �m
o مدلا )P ≤ 0.05( ة�جوملا ةط�اضلا ةعومجملا� ةنراقم. 

� ةلاعف نوكت نأ نكمZ ش�وا�لا خيط� روشق نأ ةساردلا ەذه رهظتm
o امم نزولا صاقنإ Zلماوعلا ضع� نسح 

 .ةنمسلاو نزولا ةداàÜب ةط�ترملا
��اذغ ماظن ،ش�وا�لا خيط� :ةgحاتفملا تامل�لا

o اعno مدلا زوكولج ،نوهدلا ،مسجلا نزو ،نوهدلا. 
 

 


